Introduction
The study of convective heat and mass transfer fluid flow over stretching surface in the presence of thermal radiation, heat generation and chemical reaction is gaining a lot of attention. This study has many applications in industries, many engineering disciplines. These flows occur in many manufacturing processes in modern industry, such as hot rolling, hot extrusion, wire drawing and continuous casting. For example, in many metallurgical processes such as drawing of continuous filaments through quiescent fluids and annealing and tinning of copper wires, the properties of the end product depends greatly on the rare of cooling involved in these processes. Sakiadis (1961) was the first one to analyze the boundary layer flow on continuous surfaces. After that, Crane (1970) studied the boundary layer flow past a stretching plate. A few researchers give attention to consider the unsteady flows over stretching surface. Wang (1990) studied unsteady boundary layer flow of a finite liquid film by restricting the motion to a specified family of time dependence. Andersson et al. (1996) investigated the unsteady stretching flow in the case of power-law fluid film whereas Andersson et al. (2000) extended Wang's unsteady thin film stretching problem to the case of heat transfer. Recently, Ishak et al. (2009) presented the heat transfer characteristics caused by an unsteady stretching permeable surface with prescribed wall temperature. Sharidan et al. (2006) analyzed a similarity analysis to investigate the unsteady boundary layer over a stretching sheet. Wang (2009) studied viscous flow due to stretching sheet with surface slip and suction.
The thermal radiation and heat generation effects on MHD convective flow is new dimension added to the study of stretching surface has important applications in physics and engineering particularly in space technology and high temperature processes such as it plays an important role in controlling the heat transfer process in polymer processing industry. The effect of radiation on heat transfer problems have been studied by Hossain and Takhar (1996) , Takhar et al. (1996) . Seddeek (2002) analyzed the effects of radiation and variable viscosity on a MHD free convection flow past a semi-infinite flat plate with an aligned magnetic field. In many chemical engineering processes, chemical reactions take place between a foreign mass and the working fluid which moves due to the stretch of a surface. Kandasamy et al. (2006) analyzed effects of chemical reaction, heat and mass transfer on boundary layer flow over a porous wedge with heat radiation in the presence of suction or injection. Muhaimin et al. (2009) studied the effect of chemical reaction, heat and mass transfer on nonlinear MHD boundary layer past a porous shrinking sheet with suction. Rajesh (2011) investigates chemical reaction and radiation effects on the transient MHD free convection flow of dissipative fluid past an infinite vertical porous plate with ramped wall temperature.
In the view of the above discussions the aim of the present study is to analyze the effects of heat generation, thermal radiation and chemical reaction on MHD mixed convective boundary layer flow of an incompressible viscous fluid over an unsteady permeable stretching surface in presence of suction/ injection. The conservation equations of mass, momentum, energy and concentration were transformed into a twopoint boundary value problem. These nonlinear equations along with the appropriate boundary conditions are then solved by employing Nactsheim-Swigert shooting technique together with Runge-Kutta six order iteration schemes (1965) . Comparisons with previously published works of Grubka and Bobba (1985) , Ishak et al. (2009) and Dulal Pal (2011) are performed and excellent agreement between the results is obtained.
The unsteadiness in the momentum, temperature and concentration fields is because of the time-dependent stretching velocity ( ) .The x -axis is taken along the stretching surface in the direction of the motion with the slot as the origin, and the y-axis is perpendicular to the sheet in the outward direction towards the fluid of ambient temperatureT ∞ . The flow is assumed to be confined in a region y > 0. We assume that the velocity is proportional to its distance from the slit. A strong magnetic field is applied in the y-direction and the uniform magnetic field strength (magnetic induction) 0 B can be taken as
Under these assumptions along with the boundary layer approximations and considering the viscous dissipation, the governing boundary layer equations for momentum, heat and mass transfer in the presence of thermal radiation, heat generation and chemical reaction take the following form of the governing equations is given by:
And the boundary condition for the model is: ... (7) where b is constant with b 0 ≥ . It should be noted that when t = 0 (initial motion), equations (1)- (4) describe the case of steady flow over a stretching sheet. The particular form of ( ) (
, , , and ,
presented in this paper has been chosen in order to devise a similarity transformation (Ishak et al.(2009) ), which transform the governing partial differential equations (1)- (4) into a set of highly nonlinear ordinary differential equations.
The Rosseland approximation (Rohsenow et al., 1998) T about T ∞ after neglecting higher order terms:
In order to attains a similarity solution to equations (1) to (4) with the boundary conditions (5) and (6) the following dimensionless variables are used: 
1 (11) where ( )
is the stream function defined by:
Which automatically satisfies the continuity Eq. (1). It must be noted that expression (11) on which the analysis is based are valid only for ( ) (13) www.insikapub.com 367
where the notation primes denote differentiation with respect to η and the parameters are defined as α The transformed boundary conditions: M a b z denotes the confluent hypergeometric function according to Abramowitz and Stegun(1965) . Now using equation (16) we have from equation (18) 
Numerical Simulation
The non dimensional, nonlinear coupled ordinary differential equations (13) to (15) with boundary condition (16) are solved numerically using standard initially value solver the shooting method. For the purpose of this method, the Nactsheim-Swigert shooting iteration technique together with Runge-Kutta six order iteration scheme is taken and determines the temperature and concentration as a function of the coordinateη . Extension of the iteration shell to above equation system of differential equation (16) 
Result and Discussions
The Grubka and Bobba (1985) , Ishak et al.(2009) and Dulal Pal (2011) . Comparison with the existing results shows an excellent agreement, as presented in Table 1. www.insikapub.com 369 Then for above case it can be observed that radiation leads to a significant change in temperature profiles, increases as the r N increase. Then for above case it can be observed that concentration profiles are increases as the r S increase.
Since the physical interest of the problem, the skin-friction coefficient ( )
, the Nusselt number
at the sheet and the Sherwood number ( ) 5,Q 1.0,N 1.0,P 2.0,S 0.6, S 2.0, 0.5,E 0.01. λ γ
Then for above case it can be observed that skinfriction coefficient are increases as the T λ increase. Figure 18 depicts the skin-friction coefficient .5, 2.0,Q 0.5,P 2.0,S 0.6,N 1.0, 0.5,E 0.01 
Then for above case it can be observed that heat transfer rate are decreases as the r S increase. Then for above case it can be observed that mass transfer rate are increases as the r S increase. 
Conclusion
The objective of the present work is studying the effect of thermal radiation, heat generation and chemical reaction on MHD mixed convective flow of heat and mass transfer over an unsteady stretching permeable surface. The governing equations are approximated to a system of non-linear ordinary coupled differential equations by similarity transformation. Numerical calculations has been carried out for various values of the dimensionless parameters of the problem. The conclusions of present study given below: a. The momentum and concentration boundary layer thickness increases with increase in the unsteadiness parameter whereas the thermal boundary layer thickness decreases. b. As Suction parameter increases the momentum boundary layer thickness decreases gradually. c. The momentum boundary layer thickness and skin-friction coefficient reduces as magnetic parameter is increased. d. For increasing Thermal convective parameter the momentum boundary layer thickness rises steeply whereas the thermal boundary layer reduces. Also the skin-friction coefficient and heat transfer rate are rises. e. The thermal boundary layer thickness and heat transfer rate increases with increase in the radiation parameter. f. Concentration boundary layer reduces whereas momentum boundary layer rises as the Mass convective parameter is increased. Also the rising effect found for skin-friction coefficient. g. As heat source parameter increases the thermal boundary layer thickness increases gradually. h. The thermal and concentration boundary layer thickness and surface mass transfer rates raise where as heat transfer rate decreases as Soret number increase. i. The concentration boundary layer thickness and surface mass transfer rates reduces as Schmidt number increase. j. The concentration boundary layer thickness and surface mass transfer rates reduces as Chemical reaction parameter increase.
